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METHODS AND APPARATUS FOR DISPLAYING MULTIPLE 
CONTEXTS IN ELECTRONIC DOCUMENTS 

Technical Field 

The invention relates to methods and apparatus for displaying electronic 
documents. More particularly, the invention relates to methods and apparatus for 
displaying multiple contexts in electronic documents. 

Background of the Livention 

With the proKferation of portable hand-held electronic devices, such as personal 
digital assistants (PDA's) and other personal electronic devices, there has been 
considerable effort invested in the simplification of a user's experience in viewing 
electronic content. Generally, a primary goal of such efforts has been to provide 
systems for presenting information to a user in a manner that is intuitively simple, yet 
which provides for efficient access to and navigation of electronic documents. 

Known multiple-window architectures have limited appeal to those attempting 
to provide an intuitively simple system for presenting information to a user. While such 
architectures permit a user to display multiple contexts of electronic documents, they 
complicate the user's experience of electronic content. For example, the many menus, 
toolbars, scroll bars and command dialogues associated with known multiple-window 
architectures detract from the user's ability to maintain an understanding of which 
content is the current focus of the system. That is, multiple-window architectures 
provide a multi-space navigational environment in which each display context is 
provided with its own set of navigational controls and therefore, these architectures lack 
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the simplicity maintained by a single navigational focus. In a user interface without a 
single navigational focus, there may be a multiplicity of navigational controls on the 
screen, some which affect one frame, some which affect another, and possibly some that 
effect navigation between different of the frames. Because each frame needs its own 
navigational controls, many identical controls are duplicated and different frames may 
implement similar navigational features in different ways, or implement features in one 
frame that are not available in others, all depending on which appHcation is running in 
each frame. This creates both clutter as well as conceptual difficulty for users. Thus, it 
is difficult for a user to maintain a clear understanding of which of a number of 
navigational environments displayed is the currently active one. This complicates the 
user's experience and often results in unnecessary duphcation of sets of navigational 
controls. 

M contrast to multiple-window architectures, page-oriented architectures offer 
simphcity derived from the maintenance of a single navigational focus at all times. 
These architectures treat all electronic content as a document that can be paged through 
sequentially. Thus, the navigational focus is always very apparent to the user. Today's 
web browsers exhibit qualities of page-oriented architectures insofar as web pages are 
viewed individually in series as the user navigates to different electronic document 
pages. Because they mimic the navigational paradigm of a printed book and provide no 
confiision as to the current navigational focus, page-oriented architectures provide users 
with a very familiar and simple system for navigating electronic documents. 
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One drawback of strict page-oriented architectures, however, is that they do not 
permit the simultaneous viewing of multiple contexts of electronic documents. Multiple 
contexts would include, for example, non-contiguous pages of a single electronic 
document, or pages of tv^o different electronic documents. To illustrate this drawback of 
strict page-oriented architectures, today's browsers do not permit simultaneous viewing 
of multiple contexts without resort to a multi-tasking, multiple-window environment in 
which more than one instance of the browser can be executed. Resort to multiple- 
window environments, however, results in a loss of the benefits of the single 
navigational focus of the page-oriented architecture. 

It would therefore be desirable to provide apparatus and methods for displaying 
electronic documents that permits the simultaneous viewing of multiple contexts of 
electronic documents, while maintaining only a single navigational focus. It would also 
be desirable to provide apparatus and methods for displaying electronic documents 
which eUminates the complexity inherent in prior art systems that provide a navigational 
focus for each of the multiple contexts being displayed to the user. 

Another drawback of multiple-window architectures is that such architectures do 
not always provide for the creation of a single navigational history. Each window 
maintains either its own navigational history, or else no history (this depends on the 
application). Furthermore, the features and user interface for accessing and navigating 
history differs among applications. For example, if the user runs two instances of a 
browser, each window has its own back/forward history chain. If a user had visited 
documents 1, 2, and 3 in Window A and 4, 5, and 6 in Window B, there would be no 
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way to use the back/foward buttons in Window A to get to document 4, 5, or 6, because 
4 J 5, and 6 are not in its navigation history. To allow access to documents not in 
history, some browsers provide an address bar where document addresses can be 
entered, and a search command that can locate certain categories of documents (web 
pages). 

Known applications provide other kinds of navigational facilities. One is a short 
list of recently used documents that are kept under a "File" menu. Another is the list of 
documents currently opened by that application, which is kept under a "Window" menu. 
Both the File and the Window menu can thus be used in lieu of forward/back buttons to 
navigate among recently viewed documents. And of course, the lists of documents 
under these menus in different applications will be different, depending on which 
documents the user has recently opened within each window. Some applications also 
provide a File Open command where the names of documents can be entered; this is 
analogous to but different from the browser address bar. 

Thus, given a display of multiple windows, with the focus on one current 
window, should the user wish to display a recently visited document, they must 
remember which window it had been opened in and put the focus on that window before 
they attempt to actually navigate to that document. They must also deal with the 
different features and user interfaces that the different appHcations provide for 
accompUshing this navigation. Thus, it would be desirable to provide apparatus and 
methods for displaying electronic documents that provides a single navigational history 
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and a single, consistent user interface and set of features for performing navigation 
between documents. 

Summary of the Invention 

The aforementioned problems are addressed by the invention, which provides 
apparatus and methods for permitting a user to view multiple contexts using a page- 
oriented architecture while maintaining a single navigational focus. As used herein, the 
term "context" encompasses any portion (one or more pages) of an electronic document. 
The term "multiple contexts" may refer either to plural portions of the same electronic 
document, or to respective portions of different electronic documents. The term 
"navigational focus" refers to the relationship between a set of navigational controls in 
the user interface and the frame that will be affected if those controls are used, hi a user 
interface with a single navigational focus, there is only one set of navigational controls, 
there is no duplication of these controls on the screen, and there is only one frame at a 
time on which all navigational controls will act. 

To accomplish viewing of multiple contexts, the invention introduces apparatus 
and methods for permitting a user to display a context as a "pinned" page overlayed on 
the display of another context, hi an exemplary embodiment, the pinned page appears 
fixed in a region of the display on top of or beside the main document. While navigating 
an electronic book, for example, a user may "pin" a viewed page and thereby fix it on 
the display while the user continues navigating to other contexts in the main document. 
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The invention contemplates the use of a pinned page to view two non- 
contiguous locations in a single electronic document. The invention also contemplates 
the use of a pinned page to view two pages of respective different electronic documents. 
Still further, the invention contemplates the use of a pinned page to hold a particular 
context while a command set is executed from another context. For example, when a 
user desires to perforai an action on a selected region or selected text in a main 
document, the user may open a quick reference sheet which appears on the display as 
the new main document while the document page with the selected region or selected 
text is automatically pinned. The invention also contemplates the use of a pinned page 
to provide a table of links for permitting a user to navigate to different pages within a 
main document or to different documents. 

The ability to pin a page or portion of a first document context facihtates the 
maintenance of a single navigational focus while multiple contexts can be viewed. 
Pinning therefore permits the viewing of multiple contexts while maintaining simplicity 
in the user's navigational experience, hnportantly, a pinned page does not have the 
same functionahty of a prior art window inasmuch as a pinned page does not present the 
user with an additional navigational focus. Rather, a pinned page is conceptually 
similar to a "viewport" into a first document context which may be viewed while a 
second document context remains the subject of the navigational focus. Thus, a pinned 
page simply provides a user with a viewport to another page of the same document or a 
different document, without detracting from the user's current focus on navigation of 
the main document. 
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Another important aspect of page pinning according to the invention is that page 
pinning permits the active document context to be changed by the user, yet provides 
only one single navigational focus. To illustrate, first imagine that a user may be 
viewing a user document in two-page mode and then invoke the above-described quick 
reference sheet, thereby pinning the user document and shifting the navigational focus to 
the quick reference sheet. Then, the user may wish to shift the navigational focus back 
to the user document, for example, to select a region of text abridging pages of the user 
document. Accordingly, the user may pin the quick reference sheet and thereby shift the 
navigational focus back to the user document to select the abridging text. Then the user 
may re-pin the user document shifting the navigational focus back to the quick reference 
sheet to select a desired operation to be performed on the selected text. 

The invention provides a single navigational focus to the user that is viewing 
multiple display contexts. Thus, one global set of navigational controls may be used to 
navigate within all of the multiple contexts being displayed to the user. The elimination 
of dupUcate and disparate navigational controls is on advantage provided by the pinning 
model according to the invention. The pinning model simpUfies the user experience 
while still providing the advantages of a multi-windowing system. In addition, the 
invention provides for any display context to act as a navigator for the context that has 
the navigational focus. 

Page pinning according to the invention also eliminates the need for a user to 
manually manage multiple windows. The placement and sizing of pinned frames is 
performed automatically and without requiring intervention by the user. Moreover, 
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pinned frames automatically optimize the presentation for side-by-side viewing. Since a 
user does not need to manually size and place frames to create a readable display, the 
user's navigational experience is simplified. 

The page pinning mechanism provided according to the invention combines, in a 
single mechanism, the functionality that was previously available only through the use 
of a number of conventional and disparate user interface mechanisms. For example, 
page pinning according to the invention provides the ftinctionality of a multiple 
windows user interface used for side by side viewing of information. It also provides 
the ftinctionality of dialog windows for user interface/command functions. The 
fimctionality of navigational panes, such as the search pane provided by Internet 
Explorer browser developed by Microsoft Corporation is also provided by the page 
pinning mechanism according to the invention. Still fiirther, the functionality of 
hierarchy panes which are typically used to display files and mail stored in a folder 
system and the ftinctionality of "on top" frames for presenting "help" information to a 
user while the user navigates between documents is provided by the page pinning 
mechanism according to the invention. 

Thus, the page pinning mechanism according to the invention simplifies the user 
interface, while making it more powerfixl. For example, any kind of page can be pinned 
and utilized as a navigational pane, regardless of what kind of page it is. A web page 
containing a set of useftil links may be pinned and used to navigate to each of the links 
without the user losing sight of the page of links. Moreover, at any time in the 
navigational experience by a user, the user is able to search, sort, filter, annotate or 
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perform any of the other above-described functions on any kind of page. Previously, 
these many functions were not available to the user at any time during the user's 
navigational experience. 

The pinning model according to the invention also provides a single unified 
navigational history and a single, consistent user interface and set of features for 
performing navigation between documents. Thus, a pinned frame acts as a viewport 
onto some "past" node of the current navigation history, whereas the main document 
firame is a viewport onto the "present" node, this being the node relative to which 
navigation actions happen. This is in contrast to the prior art, in which there is no 
unified history, and where each window constitutes its own closed navigational history 
and its own set of navigational features and user interface controls. 

For example, coasider a situation where a user is viewing a document A in the 
main frame and a document B in a pinned jframe. Further assume that there is a 
document C that in their use of the computer the user has visited in the past. Because 
of the unified history, A, B, and C are all accessible via the history navigational 
mechanism (such as the back/forward buttons). Thus, while A is in the main frame, the 
navigational controls can be used to navigate from A to either B or C. Likewise, 
suppose the user modifies the display to switch the states of A and B so that A becomes 
pinned and B becomes the main document. Even though a different frame has become 
the main frame (it is the frame, containing B, that was previously pinned), the user is 
still able to navigate from the active document in that frame (B) to either A or C. Note 
that because it is a common operation to switch the display state to reverse which frame 
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is pinned and which is the main frame, an on-screen control is provided that will 
perform this switch as a single action. 

hi summary, the above example shows that no matter which frame is held as the 
current one, and no matter what document is displayed in that frame, the user can 
navigate to any docxmient that was ever viewed in either frame, because all are part of 
the single, larger history. Regardless of which frame is the current one, the map of the 
navigation history will be the same. The on-screen frames act simply as viewports into 
the common history, with the distinction that the main frame is the one to which 
navigational controls and actions apply, and it is the frame whose displayed document is 
treated as the current or "main" one. 

Brief Description of the Drawings 

The present invention is illustrated by way of example in the accompanying 
Figures, which should not be construed as limiting, in which: 

FIGURE 1 is a schematic block diagram of a conventional general-purpose 
digital computing environment that may be used to implement various aspects of the 
present invention; 

FIGURES 2A, 2B and 2C illustrate an exemplary computer display and user 
interface for accomplishing page pinning according to the invention; 

FIGURES 3A and 3B illustrate an exemplary computer display and user 
interface for permitting a user to display the context of a command document according 
to the invention; 
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FIGURE 4 illustrates an exemplary computer display and user interface for 
permitting a user to pin an index page according to the invention; 

FIGURE 5 is a schematic block diagram illustrating a pinned page object and its 
relationship to a document according to the invention; 

FIGURE 6 is a flow diagram illustrating an exemplary method for pinning a 
page according to the invention; 

FIGURE 7 is a flow diagram illustrating an exemplary method for pinning a 
command page according to the invention; 

FIGURE 8 is a flow diagram illustrating an exemplary method for pinning an 
index page according to the invention; 

FIGURE 9 is a block diagram of an implementation of the present invention on a 
computer-readable medium; and 

FIGURES lOA-lOE are schematic diagrams illustrating the use of the page 
piiming mechanism of the present invention to view multiple contexts while 
maintaining a unified navigational history. 

Detailed Description of the Invention 
Although not required, the invention will be described in the general context of 
computer-executable instructions, such as program modules, being executed by a 
personal computer. Generally, program modules include routines, programs, objects, 
components, data structures, etc., that perform particular tasks or implement particular 
abstract data types. Moreover, those skilled in the art will appreciate that the invention 
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may be practiced with other computer system configurations, including hand-held 
devices, multiprocessor systems, microprocessor-based or programmable consumer 
electronics, network PCs, minicomputers, mainframe computers, and the like. The 
invention may also be practiced in distributed computing environments where tasks are 
performed by remote processing devices that are Knked through a communications 
network. In a distributed computing environment, program modules may be located in 
both local and remote memory storage devices. 

FIGURE 1 is a schematic diagram of a conventional general-purpose digital 
computing environment that can be used to implement various aspects of the invention. 
FIGURE 1 and the following discussion are intended to provide a brief, general 
description of a suitable computing environment in which the invention may be 
implemented. 

With reference to FIGURE 1, an exemplary system for implementing the 
invention includes a general-purpose computing device in the form of a conventional 
personal computer 20, having a processing unit 21, a system memory 22, and a system 
bus 23 that couples various system components including the system memory to the 
processing unit 21. The system bus 23 may be any of several types of bus structures 
including a memory bus or memory controller, a peripheral bus, and a local bus using 
any of a variety of bus architectures. The system memory includes read only memory 
(ROM) 24 and random access memory (RAM) 25. A basic input/output system 26 
(BIOS), containing the basic routines that helps to transfer information between 
elements within the personal computer 20, such as during start-up, is stored in ROM 24. 

-12- 



'ii!< T |i mil II III III HIM I III Miin If in |i'|i" 



MSRef.No. 131321-1 

B & W Ref. No. 3797.80028 

Inventors: Darryl E. Rubin, Jonathan C. Gluts, Susan D. Woolf and John L. Beezer 

The personal computer 20 further includes a hard disk drive 27 for reading from 
and writing to a hard disk (not shown). Also included are a magnetic disk drive 28 for 
reading from or writing to a removable magnetic disk 29, and an optical disk drive 30 
for reading from or writing to a removable optical disk 31 such as a CD-ROM or other 
optical media. The hard disk drive 27, magnetic disk drive 28, and optical disk drive 30 
are connected to the system bus 23 by a hard disk drive interface 32, a magnetic disk 
drive interface 33, and zm optical drive interface 34, respectively. The drives and their 
associated computer-readable media provide nonvolatile storage of computer readable 
instructions, data strucUires, program modules and other data for the personal computer 
20. Although the exemplary environment described herein employs a hard disk, a 
removable magnetic disk 29 and a removable optical disk 31, it should be appreciated 
by those skilled in the art that other types of computer-readable media are contemplated 
by the invention. For example, media which can store data that is accessible by a 
computer, such as magnetic cassettes, flash memory cards, digital versatile disks, 
BemouUi cartridges, random access memories (RAMs), read only memories (ROM), 
and the like, may also be used in the exemplary operating environment. 

A number of program modules may be stored on the hard disk, magnetic disk 
29, optical disk 31, ROM 24 or RAM 25, including an operating system 35, one or more 
application programs 36, other program modules 37, and program data 38. A user may 
enter commands and information into the personal computer 20 through input devices 
such as a keyboard 40 and pointing device 42. Other input devices (not shown) may 
include a microphone, joystick, game pad, satellite dish, scanner, or the like. These and 
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other input devices are often connected to the processing unit 21 through a serial port 
interface 46 that is coupled to the system bus, but may be connected by other interfaces, 
such as a parallel port, game port or a universal serial bus (USB). A monitor 47 or other 
type of display device is also connected to the system bus 23 via an interface, such as a 
video adapter 48. One or more speakers 57 are also connected to the system bus 23 via 
an interface, such as an audio adapter 56. Li addition to the monitor and speakers, 
personal computers typically include other peripheral output devices (not shown), such 
as printers. 

The personal computer 20 may operate in a networked environment using 
logical connections to one or more remote computers, such as remote computer 49. 
Each remote computer 49 may be another personal computer, a server, a router, a 
network PC, a peer device or other common network node, and typically includes many 
or all of the elements described above relative to the personal computer 20, although 
only a memory storage device 50 has been illustrated in FIGURE 1. The logical 
connections depicted in FIGURE 1 include a local area network (LAN) 51 and a wide 
area network (WAN) 52, Such networking environments are commonplace in offices, 
enterprise-wide computer networks, intranets and the Intemet. As depicted in FIGURE 
1, the remote computer 49 communicates with the personal computer 20 via the local 
area network 51. The remote computer 49 communicates with the personal computer 
20 via the wide area network 52. 

When used in a LAN networking environment, the personal computer 20 is 
connected to the local network 51 through a network interface or adapter 53. When 
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used in a WAN networking environment, the personal computer 20 typically includes a 
modem 54 or other means for establishing communications over the wide area network 
52, such as the Internet. The modem 54, which may be internal or external, is connected 
to the system bus 23 via the serial port interface 46. hi a networked environment, 
program modules depicted relative to the personal computer 20, or portions thereof, may 
be stored in the remote memory storage device. It will be appreciated that the network 
connections shown are exemplary and other means of estabUshing a communications 
link between the computers can be used. The existence of any of various well-known 
protocols, such as TCP/IP, Ethemet, FTP, HTTP and the like, is presumed, and the 
system can be operated in a client-server configuration to permit a user to retrieve web 
pages from a web-based server. Any of various conventional web browsers can be used 
to display and manipulate data on web pages. 

FIGURES 2A, 2B and 2C illustrate an exemplary computer and electronic 
display for accomplishing page pinning according to the invention. A personal viewer 
200 is provided with a case 202 which may house some or all of the components of the 
computer 20 described above relative to FIGURE 1. Also housed within case 202 is a 
display 204 for presenting an electronic document 210 to a user. Document 210 is 
displayed in a two-page format in an appropriate frame 205 depicted on display 204. 
According to an exemplary feature of the invention, display 204 depicts a forward 
paging button 220 and a back paging button 222 for permitting a user to navigate 
through the main document 210 in a manner that mimics the paging through a printed 
book or magazine. Preferably, display 204 incorporates a selection device that includes 
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a touch-sensitive screen which enables a user to activate various controls depicted on 
the display by simply touching the region of the display in which a particular control 
appears. Alternatively, viewer 200 may be provided with other forms of selection 
devices, including a stylus or pen for activating particular controls depicted on display 
204 or even a mouse and cursor arrangement as is known in the art. 

Also depicted on display 204 are two pinning buttons 230, one for each page 
displayed. When pinning buttons 230 are selected by a user, as will be described in 
more detail below, an appropriate signal is generated to invoke a series of steps within 
the viewer 200 to display the selected page as a pinned page. Referring particularly now 
to FIGURE 2B, when a user has selected the pinning button 230 associated with page 2 
of the displayed document, a new frame 235 appears in display 204 containing a pinned 
page 232, in this case page 2 of the document. Also appearing in frame 235 is a pinned 
page indicator 234 for denoting the pinned page to the user. A control box 235 is 
depicted and contains tvvo controls: a main document button 236, which permits the 
user to activate the document associated with the pinned page 232 as the main document 
to be navigated; and a close button 238 for enabUng a user to dismiss the pinned page 
232. 

It will be recognized by those of ordinary skill that the above-described 
presentation of a pinned page is merely exemplary and may be modified without 
departing from the scope of the invention. For example, a pinned page could be 
presented as a floating pane above the main document, or the border of the pinned page 
could be outUned in a specific color to denote that it is a pinned page 
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Significantly, the presence of pinned page 232 does not affect the navigational 
focus, which currently remains with pages 1 and 2 of the main document 210, which 
appear beneath the pinned page 232. A user may navigate through the main document 
by activating the forward paging button 220 or the back paging button 222 and this 
focus is always clear to the user. Referring specifically now to FIGURE 2C, after a user 
has navigated within the main document to a different context, in this case pages 9 and 
10 of the main document, the pinned page 232 remains displayed above or beside the 
main document, thereby permitting the user to view two non-contiguous portions of the 
same document while maintaining a single navigational focus 

It will be recognized that the above-described viewing architecture will permit a 
user to view pages of two different electronic documents. In that case a user would 
simply pin a desired page of a first document and then navigate to a second document, 
which would appear beneath or beside the pinned page 232. Although not illustrated, 
viewer 200 would be provided with appropriate interface features to permit a user to 
select and open a second document after pinning the desired page of the first document. 

FIGURES 3A and 3B illustrate an exemplary computer and electronic display 
for permitting a user to display the context of a command document according to a 
primary feature of the invention. Display 204 depicts a QUICK SHEET button 310 for 
permitting a user to generate a command document selection signal which, in a manner 
that will be explained below, permits a user to execute general commands or commands 
which impact a target region of the main document. Although depicted as a button 
outside of the main document context, button 310 could alternatively be provided as a 
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link within the main document context. Typically, a user may be viewing a first 
document context and desire to perform a command on a selected region 312 of a page 
in the first document context. After selecting the appropriate region using the selection 
device, the user activates the QUICK SHEET button 310, which generates a command 
document selection signal In response to the command document selection signal, a 
page pirming signal is generated to pin the page corresponding to the selected region 
312. Then, a document 320 comprising at least one command becomes the subject of 
the navigational focus, permitting the user to navigate the document 320 and select an 
appropriate command, such as CLIPPING or formatting commands which will affect 
the selected region or text 312. With respect to pages comprising at least one command, 
such pages may include fill-in forms, such as a user-interface dialogue that accepts 
parameters in order to perform some action on a selected document. For example, a 
pinned page comprising at least one command might include a form for entry of a font 
name and size with the entered parameters for font and size being applied to a selected 
region of text in a main document on which the command is to be performed. 

It will be recognized that not all of the commands 322 require the selection of 
text or a region of a page. As illustrated, the document 320 may list general commands, 
such as NEXT/PREVIOUS PAGE, BOOKMARKING, INSERT NOTE, PIN THIS 
PAGE, HIDE/SHOW ANNOTATIONS or PROPERTIES, that may provide 
navigational or annotating functions, for example. It will be recognized that, since the 
document 320 is a navigable main document, a user may navigate through the document 
320 to one of a number of pages of commands, or may use the SEARCH command to 
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search for command content within the command document itself. Importantly, a single 
navigational focus is maintained throughout the display of the document 320 and the 
selection of a command from the document 320. 

According to the above described embodiment, activation of the QUICK SHEET 
button 310 results in the document 320 becoming the subject of the navigational focus, 
those of ordinary skill will recognize that the reverse implementation is within the scope 
of the invention. That is, activation of the QUICK SHEET button 310 could result in 
the document 320 being pinned while the navigational focus remains with the first 
document context. 

The above implementation of pinning a document comprising at least one 
command illustrates one of the fundamental features of the invention: permitting the 
active document context to be changed by the user while maintaining only one single 
navigational focus. The user may be viewing the first document in two-page mode and 
then invoke the quick reference sheet, thereby pinning the user document and shifting 
the navigational focus to the quick reference sheet. Then, the user may wish to shift the 
navigational focus back to the user document, for example, to select a region of text 
abridging pages of the user document. Accordingly, the user may pin the quick 
reference sheet, thereby shifting the navigational focus back to the user document to 
select the abridging text, then re-pin the user document shifting the navigational focus 
back to the quick reference sheet to select a desired operation to be performed on the 
selected text. Thus, the active document context may be changed by the user, but the 
single navigational focus remains apparent to the user at all times. 
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The invention also contemplates providing a control associated with each 
context to permit a user to toggle the navigational focus between contexts. For 
example, a focus shift command icon may be incorporated into the border area of each 
display frame 205 (FIG1JRE 2A) and 235 (FIGURE 2B). When a user activates the 
focus shift command icon in the border area of a pinned page, the currently active 
document will become pinned and the currently pinned document will become the 
active document. Likewise, when a user activates the focus shift command icon in the 
border area of the currently active document, the currently active document will become 
pinned and the pinned document will become the active document. 

FIGURE 4 illustrates an exemplary computer and electronic display for 
permitting a user to pin a page with an index and navigate a document according to the 
invention. Main document 408 may include a page 410 comprising at least a table of 
contents or an index including a number of navigational links 412 to various sections of 
the main document 408. A user may navigate the main document 408 to the page 410 
and then select the appropriate pinning button 230 to pin the page 410. Once the page 
410 is pinned, the user may select appropriate links thereon to navigate the main 
document to a particular desired location. Note that any page can be pinned in this way 
so that it will act as a navigator for the current document. As long as the pinned page 
has links on it, activating one of those links with the stylus, finger or mouse will cause 
the contents of the main document frame to navigate. For example, if a given page of a 
large document has many cross reference links of interest, the user may pin that page so 
that the various cross-references can be conveniently explored. Thus, any document or 
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context becomes a navigational tool to the user when the navigational focus is shifted, 
via page pinning, to that document or context. 

It may be the case the pinned document contains links that span more than one 
page and the user needs to view one of these other pages. Also, the user may wish to 
change what page is currently pinned. To do this, the user may use the focus shift 
control described earUer. This will switch the roles of the two frames, making the 
pinned one become the current frame and the (previously) current frame become the 
pinned frame. The user may now navigate the (previously) pinned document to the 
desired page or other document, then use the focus shift control again to make the other 
document current again. 

It will be recognized by those of ordinary skill in the art that the pinning 
mechanism of the invention may be applied to any kind of page or document and the 
particular pinning actions performed may be determined by the properties of a particular 
link, whether the link represents a conmiand or a navigation action. In the case where 
the pinned page contains navigable hnks, the pinned page will function as a 
"navigating" page. In the case where the pinned page contains commands, the pinned 
page will fimction as a "command" page. Thus, utilization of a particular page as a 
navigating page or command page according to the invention does not require that the 
navigating page or command page be constructed according to a particular format. 
Moreover, commands and navigable links may appear on the same page. For example, a 
web page with navigable links could ftmction as an index page for navigating among the 
set of destinations corresponding to its links, even though the web page might also 
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contain graphical command links or is otherwise not constructed according to a 
conventional format of an index. 

In accordance with another aspect of the invention, a "pin on follow" feature is 
provided. According to this feature, index documents, such as a user's e-mail inbox is 
first represented as a two-page display of index (in this case message) entries. The first 
time the user activates one of the entries or links in the index, the index automatically 
becomes pinned and the linked-to dociunent - the document corresponding to the 
activated entry or link - is displayed and becomes the active context. Subsequently, the 
index acts as the navigational tool for the active context. The "pin on follow" feature 
provides two primary benefits: 1) the user is initially provided with a two-page or full 
screen view of the index, thereby permitting ease of navigation and other actions, such 
as filtering or sorting; md 2) the automatic pinning of the index as a navigational tool 
saves the user the inconvenience of having to manually pin the page comprising at least 
an index. And with the page comprising at least an index now pinned, it is set up to 
provide a navigational fonction that in the present art is provided by a feature called 
"navigation panes". Unlike the prior art, the use of pinning requires no unique feature 
or set of user interface tools/techniques to provide the navigation pane function. 

It will be recognized by those of ordinary skill in the art that the navigational 
architecture described above is equally appUcable to other types of documents besides 
electronic books. For example, as presented in the preceding paragraph, a system for 
viewing e-mail may be provided according to the same architecture, where the index 
may correspond to a Usting of all available or new e-mail pages. By pinning the inbox, a 
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user would be able to navigate to a selected e-mail simply by selecting the appropriate 
link on the pinned page. As another example, web pages that today use HTML frames 
to contain lists of navigational links or other information could instead use pinned 
views. The benefit is that the user of a pinned view can at any time make it the main 
one so that it can be viewed fullscreen, or alternatively may dismiss it altogether; these 
functions are not possible with HTML frames. 

Those of ordinary skill will recognize that the invention provides an architecture 
which replaces the traditional user interface feature commonly referred to as "always on 
top windows". Help windows are an example of a kind of window that is displayed as 
always on top in many appUcations. The objective of such architectures is to provide a 
means to keep help information in view regardless of what kind of navigation actions 
the user may perform within an appHcation. hi known windowing architectures, if a 
document is displayed in one window and help in another window, then depending on 
the relative size and position of those and other windows, the help window may become 
obscured if the always-on-top features is not provided. The pinning model according to 
the invention provides "always on top" behavior as an inherent feature of its design, so 
that a separate notion of "always on top" windows is not needed. Thus, displaying 
"always on top" help is just another example of the side by side viewing of different 
documents, with one of the documents being the help document (in the pinned frame) in 
this case. 

FIGURE 5 is a schematic block diagram illustrating a pinned page object and its 
relationship to a document according to the invention. Memory 510, which may include 
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system memory 22 (FIGURE 1), or any of the storage devices depicted in FIGURE 1, 
includes at least one document 520 stored therein and containing a number of pages, 1 
through n. When a user provides a page pinning signal to pin a selected page of the 
displayed main document, a pinned page object 512 is created in memory 510. Pinned 
page object 512 includes a pointer 514, which is a reference to a particular page and 
document corresponding to the page for which the pinning signal has been provided. 
Pinned page object 512 may also contain display attributes 516 which may include 
parameters such as frame size and location on the screen and which govern the display 
of the pinned page on the screen. Those of ordinary skill in the art will recognize that 
the command page pinning features of the invention result in similar pinned page 
objects 512 in memory 510. This stems primarily from the treatment of all navigable 
contexts as documents. Thus, the command page is merely a page of an electronic 
document that contains appropriate links or shortcuts to executable commands. 

FIGURE 6 is a flow diagram illustrating an exemplary method for pinning a 
page according to the invention. The process begins at step 602 where a first document 
context is displayed according to display routines stored in memory. After display of 
the main document and as a user navigates the main document, the process continually 
or periodically checks for the presence of a pinning signal at step 604. If no signal is 
received, step 604 repeats. If a pinning signal is received, the process proceeds to step 
606 where the pinned page object 512 (FIGURE 5) is created, including a pointer to the 
page that is desired to be displayed. At step 607, a heuristic determination is made as to 
which main document context is to be displayed. As will be explained in more detail 
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below, the invention contemplates heuristics to govern what should appear as the main 
document. In the simplest case, the main document context at step 607 will be the same 
context displayed at stqp 602. However, as will be explained in more detail below, 
different document contexts may become the main document context at step 607 
depending on various heuristic determinations. The process then proceeds to step 608, 
where the pinned page is displayed within the appropriate frame overlayed on the 
current document context. The current document context may correspond to the same 
document containing the pinned page, or the current document context may be a new 
document opened by the user. The process then branches to step 612 where a 
determination is made as to whether a navigation command is received. If so, the 
process proceeds to step 610 and the appropriate context of the main document is 
displayed beneath the pinned page. The process then branches back to step 612. If, at 
step 612, it is determined that no navigation command is received, the process next 
determines at step 616 if a close signal is received for the pinned page. If not, the 
process branches back to step 612. If so, step 614 is executed, the pinned page is 
dismissed from the display and the revealed portion of the main document is redrawn at 
step 618, 

As described generally above, step 607 represents a heuristic determination of 
the main document context to be displayed. Li the simplest case, the main document 
context determined at step 607 will be the same context displayed in step 602. 
However, at step 607, a different document context may be determined for display in 
which case the pinned page overlayed at step 608 will be overlayed on a document 
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context that is different from the one displayed in step 602. For example, the main 
document context to be displayed might correspond to one from which a pinned page 
had been pinned from before, hi other words, the association of a pinned document to a 
main document is remembered so that the same state can be automatically restored 
when appropriate upon the pinning of a previously pinned document. 

As another example, when the user is viewing a main document with the Quick 
sheet or other page comprising at least one command pinned, they may unpin the Quick 
sheet in order to navigate among various pages each comprising at least one command. 
Having navigated to a desired page comprising at least one command, the user may pin 
that desired page. Rather than the main document continuing to show a page of the 
document comprising at least one command, the main document navigates back to show 
the document that was in view as main when the Quick sheet was originally unpinned. 
Thus, the user has the effect of unpinning in order to navigate among commands, and 
then repinning, so that the desired new page comprising at least one command is 
automatically presented in context with the user content the new page will operate on. 
As a result, the user is saved from the work of manually navigating back to the user 
document after having first navigated through the document comprising at least one 
command to find a needed command. 

Yet another example would involve comparing two documents side by side. 
While viewing a first document, the first document is pinned so a second document can 
be viewed side by side. After navigating the second document to the desired page, the 
first document is unpinned so it too can be navigated to a desired page. Repinning the 



-26- 



MSRef.No. 131321.1 

B & W Ref. No. 3797.80028 

Inventors: Darryl E. Rubin, Jonathan C. Gluts, Susan D. Woolf and John L. Beezer 

first document automatically brings back the previously viewed page of the second 
document in the main document frame, so the original side by side viewing context is 
restored. There may be other heuristics that govern the decision of what to display as 
the main document when a pinning signal is received. For example, when tapping a link 
that opens a user interface form (equivalent to a dialog box in prior art), the current 
document remains as the main document. The form is simply opened as a pinned 
document without changing the main document. 

FIGURE 7 is a flow diagram illustrating an exemplary method for pinning a 
page comprising at least one command according to the invention. The process begins at 
step 702 where the first document context is displayed according to display routines 
stored in memory. After display of the main docimient and as a user navigates the main 
document, the process continually or periodically checks for the presence of a conamand 
document selection signal at step 704. If no signal is received, step 704 repeats. If a 
command document selection signal is received, the process proceeds to step 705 where 
a piimed page object is created including a pointer to the page corresponding to the 
target context — the context upon which the user desires to perform a command. At this 
point, the target document is still the subject of the current navigational focus. Then, at 
step 706, the command document is displayed under the navigational focus. At step 
708, the pinned page is displayed within a frame overlayed on the command document 
context. 

The process then branches to step 712 where a determination is made as to 
whether a navigation command is received. If so, the process proceeds to step 710 and 
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the appropriate context of the command document, is displayed beneath or beside the 
pinned page. The process then branches back to step 712. If, at step 712, it is 
determined that no navigation command is received, the process next determines at step 
716 if a command has been selected by the user. If so, the command is executed on the 
target context at step 714. If, however, at step 716, no coromand is input by the user, 
the process branches back to step 712. 

If at step 716, it is determined that no command is selected, the process then 
determines whether a close signal has been received at step 720. If so, the navigational 
focus reverts to the target context at step 726 and the pinned page is dismissed at step 
728. 

FIGURE 8 is a flow diagram illustrating an exemplary method for pinning an 
index page and for implementing a pin-on-follow feature according to the invention. 
The pin-on-follow feature is logic that causes certain pages, such as a page comprising 
at least an index or a table of contents, to be pinned when one of the links they contain 
is followed. The process begins at step 802 where the first document context, including 
an index, is displayed according to display routines stored in memory. At step 804, a 
determination is made as to whether an index pinning signal has been received. If so, 
the process branches to step 806, where a pinned page object, including a pointer to the 
page comprising at least an index is created. Then, at step 808, the page comprising at 
least an index is displayed within the appropriate fi-ame overlayed on the main 
document context according to conventional display techniques. 
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The process then branches to step 812 where a determination is made as to 
whether a navigation command is received or whether a hnk is selected. If so, the 
process proceeds to step 814 where a determination is made as to whether a hnk was 
selected and whether the selected link is within the current context. If not, at step 818 
the system navigates to the appropriate document context at step 818, If at step 814 it is 
determined that the link is within the current context, the process branches to step 816 
where a determination is made as to whether the hnk is a pin-on-follow link. This can 
be determined by evaluating the properties of the hnk, or the properties of the page 
containing the link or the properties of the document or other system information. If at 
step 816 it is determined that the link is a pin-on-follow link, the process at step 820 
pins the current context and navigates to the context specified by the link and the 
process returns to step 812. If, on the other hand, at step 816 it is determined that the 
link is not a pin-on-follow hnk, the appropriate context is navigated to at step 818 and 
the process returns to step 812. 

Those of ordinary skill in the art will recognize the processes depicted in 
FIGURES 7 and 8 have been explained separately for the purposes of clarity to illustrate 
that different steps may be performed depending on whether a user input signal 
represents the selection of a document comprising at least one command or selection of 
a page comprising at least an index or a table of contents, however, the invention is not 
limited thereto. In the present invention, decisions that affect pinning behavior, such as 
whether to do pin-on-follow, are based on inspecting properties associated with the Hnk 
that was activated. These properties may be hard-coded on the link, determined based 
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on the type of the Unk, an/or inherited fi-om other sources, such as the page that the Hnk 
is contained on. 

FIGURE 9 is a block diagram of an implementation of the present invention on a 
computer-readable medium. A computer-readable medium 900 may include any of the 
storage elements depicted in FIGURE 1, including RAM, ROM, magnetic storage 
media, such as floppy disks or internal hard disks, optical storage media or memory 
cards. Computer-readable medium 900 includes a signal receiving component 902 for 
receiving signals corresponding to user activation of controls, i.e., soft buttons, 
displayed on display 204 (FIGURE 2) or controls implemented in hardware, i.e., hard 
buttons integrated into the personal viewer case 202. The signal receiving component 
902 receives as input a command document selection signal, navigation signals, page 
pinning signals and closing signals when appropriate hard or soft controls are executed 
by the user. Command document selection signals and navigation signals are conveyed 
from the signal receiving component 906 to the main document display component and 
processed thereby to govem the main document display. Page pinning signals and 
closing signals are conveyed to and processed by the pinned page display component 
904 to govem the display of the pinned page. 

FIGURES lOA - lOE illustrate the use of page pinning to permit a user to view 
different document contexts while maintaining a single, unified navigational history 
according to yet another aspect of the invention. FIGURES 1 OA- IOC depict three 
respective document contexts that are displayed as a user navigates. FIGURE lOA 
represents a first document context "A" appearing in a main fi-ame "M" and FIGURE 
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lOB represents a second document context "B" appearing in the main frame "M" to 
which a user navigates using a navigational control, such as a back/forward button or by 
selecting an appropriate link in the "A" context, for example. The navigational history 
created by this navigation is represented on the far right side of FIGURE lOB. FIGURE 
IOC represents the display after the "B" context has been pinned in a pinned frame "P" 
and a third document context "C" has been navigated to. The navigational history is 
now represented as A-B-C as shown in the far right side of FIGURE IOC. 

Significantly, the page pinning mechanism according to the invention, because a 
pinned page acts as a "viewport" on a previous context in the navigational history, 
enables a user to view any previously viewed context without modifying the 
navigational history, which remains unified. As illustrated in FIGURE lOD, a user may 
modify the display to switch the states of the contexts shown in FIGURE IOC, by 
activating a navigational control, for example. Thus, context "C" becomes the pinned 
context and context "B" is displayed in the main frame "M" which is the subject of the 
navigational focus. Notably, this state change does not change the navigational history, 
which remains as it was before the state change. Thus, a user may navigate from the 
"B" context to the "A" context as shown in FIGURE lOE, yet the navigational history 
remains unchanged. Moreover, the navigational history is maintained regardless of 
which context is currently displayed in the main frame or the pinned frame. This is 
because both the pinned frame and main frame act as viewports on the navigational 
history, with the main frame being the context to which navigational controls are 
applied. 
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Although the invention has been described above, it should be appreciated that a 
variety of modifications will be readily available to persons utilizing the invention. The 
foregoing description is not intended to be limiting, but is merely illustrative of an 
exemplary adaptation of the invention. Other products, apparatus and methods that 
incorporate modifications or changes to that which has been described herein are 
equally included within this application. For example, it will be apparent to artisans of 
ordinary skill that the invention is equally applicable to various document display 
architectures, including page-oriented architectures and scroUing-oriented architectures, 
wherein scrolling bars rather than "next page" or "forward/backward" controls are 
associated with the display frames. Moreover, although described in the context of 
viewing two documents or contexts simultaneously, the invention contemplates the 
viewing of more than two documents or contexts simultaneously, while maintaining a 
single navigational context. 
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CLAIMS 

What is claimed is: 

1 . In a computer system having a user interface, including a display and a 
selection device, a method of displaying multiple contexts of electronic documents 
comprising the steps of: 

displaying a first document context which is the subject of a single navigational 
focus; and 

displaying a second document context simultaneously with the first document 
context while maintaining the single navigational focus. 

2. The method of claim I, wherein the first and second document contexts 
are non-contiguous parts of the same electronic document. 

3. The method of claim 1, wherein the first and second document contexts 
are parts of different electronic documents. 

4. The method of claim 1, further comprising the step of receiving a page 
pinning signal input by a user, the step of displaying the second document context 
occurring in response to the page pinning signal. 
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5. The method of claim 1, wherein the step of displaying the second 
document context comprises the step of displaying a document comprising at least one 
command in response to a command document display signal input by a user, the 
method further comprising the step of permitting a user to select a conmiand from the 
at least one command in said document. 

6. The method of claim 1, wherein the command document display signal 
automatically initiates a page pinning signal that results in the display of the first 
document context as a pinned page overlayed on the document comprising at least one 
command. 

7. The method of claim 1, wherein the command display signal 
automatically initiates a page pinning signal that resuhs in the display of the document 
comprising at least one command as a pinned page overlayed on the first document. 

8. The method of claim 1 , further comprising the step of displaying a link in 
the first document context, the link specifying the second document context, and in 
response to user selection of the link, automatically pinning the first document context 
and navigating to the second document context and thereby shifting the navigational 
focus to the second document context. 
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9. The method of claim 1, wherein the step of displaying the second 
document context comprises the step of displaying a page comprising at least an index 
and wherein the index is provided with at least one link, the method further comprising 
the step of pinning the page comprising at least an index and displaying context 
corresponding to a link selected by the user from the index. 

10. The method of claim 1, wherein the step of displaying the second 
document context further comprises the steps of: 

receiving a page pinning signal from a user 

in response to the page pinning signal, displaying a viewport to the first 
document context as a pinned page overlayed on the second document context. 

11. A computer-readable medium having computer-executable components 
for performing a method of displaying multiple contexts of electronic documents, the 
method comprising the steps of: 

displaying a first document context which is the subject of a single navigational 
focus; and 

displaying a second document context simultaneously with the first document 
context while maintaining the single navigational focus. 

12. The computer-readable medium of claim 11, wherein the first and second 
document contexts are non-contiguous parts of the same electronic document. 
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13. The computer-readable medium of claim 11, wherein the first and second 
document contexts are parts of different electronic documents. 

14. The computer-readable medium of claim 11, further comprising the step 
of receiving a page pinning signal input by a user, the step of displaying the second 
document context occurring in response to the page pinning signal. 

15. The computer-readable medium of claim 11, wherein the step of 
displaying the second document context comprises the step of displaying a document 
comprising at least one command in response to a command document display signal 
input by a user, the method further comprising the step of permitting a user to select a 
command fi*om the at least one command in the document. 

16. The computer-readable medium of claim 11, wherein the command 
document display signal automatically initiates a page pinning signal that results in the 
display of the first document context as a pinned page overlayed on the document 
comprising at least one command. 
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17. The computer-readable medium of claim 11, wherein the command 
display signal automatically initiates a page pinning signal that results in the display of 
the document with at least one command as a pinned page overlayed on the first 
document. 

18. The computer-readable medium of claim 11, further comprising the step 
of displaying a Hnk in the first document context, the link specifying the second 
document context, and in response to user selection of the link, automatically pinning 
the first document context and navigating to the second document context and thereby 
shifting the navigational focus to the second document context. 

19. The computer-readable medium of claim 11, wherein the step of 
displaying the second document context comprises the step of displaying a page with an 
index, wherein the index is provided with at least one link, the method further 
comprising the step of pinning the page comprising an index and displaying context 
corresponding to a link selected by the user from the index page. The computer-readable 
medium of claim 11, wherein the step of displaying the second document context 
further comprises the steps of: 

receiving a page pinning signal from a user 

in response to the page pinning signal, displaying a viewport to the first 
document context as a pinned page overlayed on the second document context. 
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20. In a computer system having a user interface, including a display and a 
selection device, a method of displaying multiple contexts of electronic documents 
comprising the steps of: 

displaying a first document context which is the subject of a single navigational 

focus; 

navigating the first document to a first document context within the navigational 

focus; 

receiving a page pinning signal; 

in response to the page pinning signal, displaying at least a portion of the first 
context as a pinned page overlayed on the first context while maintaining the single 
navigational focus; 

displaying a second document context within the single navigational focus; and 
navigating the second document while the pinned page remains displayed. 

21. The method of claim 20, wherein the first and second document contexts 
are non-contiguous parts of the same electronic document. 

22. The method of claim 20, wherein the first and second document contexts 
are parts of different electronic documents. 
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23. The method of claim 20, wherein the step of receiving a page pinning 
signal further comprises receiving an input by a user selection device. 

24. The method of claim 20, wherein the step of displaying the second 
document context comprises the step of displaying a document comprising at least one 
command in response to a command document display signal input by a user. 

25. The method of claim 24, wherein the page pinning signal is initiated 
automatically in response to the input of the command document display signal. 

26. The method of claim 25, further comprising the step of selecting a 
command from the document comprising at least one command. 

27. The method of claim 20, further comprising the step of selecting a region 
in the first document context in which a command is to be performed. 

28. The method of claim 20, wherein the step of displaying the second 
document context comprises the step of displaying a page comprising at least an index 
for permitting a user to navigate other documents. 
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29. The method of claim 28, wherein the index is provided with at least one 
link, the method further comprising the step of pinning the page with the index and 
displaying the first docxxment context corresponding to a hnk selected by the user from 
the index. 

30. The method of claim 1, wherein the step of displaying the second 
document comprises the step of displaying an index having at least one link and a 
corresponding context associated with each of the at least one link. 

31. The method of claim 30, further comprising the step of displaying a 
context in response to a user selecting a corresponding hnk, the context being a context 
in a third document. 

32. The method of claim 10, wherein the step of displaying the second 
document comprises the step of displaying an index having at least one link and a 
corresponding context associated with a selected one of the at least one link. 

33. The method of claim 32, further comprising the step of displaying a 
context in response to a user selecting a corresponding link, the context being a context 
in a third document. 
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34. The method of claim 20, wherein the step of displaying the second 
document comprises the step of displaying an index having at least one link and a 
corresponding context associated with a selected one of the at least one link. 

35. The method of claim 32, further comprising the step of displaying a 
context in response to a user selecting a corresponding link, the context being a context 
in a third document. 

36. hi a computer system having a user interface, including a display and a 
selection device, a method of displaying multiple contexts of electronic documents, the 
method comprising the steps of: 

successively displaying a plurality of document contexts to create a unified 
navigational history; and 

displaying two of the document contexts simultaneously without changing the 
unified navigational history. 
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Abstract 

Methods and apparatus for simultaneously displaying multiple-contexts 
in a page-oriented viewing architecture utilize the concept of page pinning in which a 

5 portion of a first document context is displayed as a fixed frame overlayed on or placed 
beside the display of a second document context. A user may navigate within the 
second document context while viewing the portion of the first document context as a 
pinned page on the display. Thus, a single navigational focus is maintained even though 
multiple contexts are displayed in the page-oriented architecture. Page pinning may be 

10 used to view two non-contiguous locations in a single electronic document or to view 
two pages of respective different electronic documents. The invention contemplates the 
use of a pinned page to hold a particular context while a command set is executed from 
a command document viewed as the second context. The invention also contemplates 
the use of a pinned index page to provide a collection of links for permitting a user to 

15 navigate to different contexts, including pages within a main document or to other 
documents. Finally, the invention contemplates the user of a pirmed page to provide the 
equivalent of an "always on top window" display. 

20 
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CHANG, Steve S 


42,402 


MAGOON, Sumeet 


43,769 


SCHAD, Steve P. 


32,550 


COHAN, Gregory J. 


40,959 


MALONE, Dale A. 


32,155 


SHANAHAN, Michael H. 


24,438 


COOPERMAN, Marc S. 


34,143 


MANNA VA, Ashok K. 


45,301 


SHIFLEY, Charles W. 


28,042 


CURTIN, Joseph P 


34,571 


McDERMOTT, Peter D 


29,411 


SKERPON, Joseph M. 


29,864 


DAWSON, John R 


39,504 


McKEE, Chnstopher L. 


32,384 


SPAR, Elizabeth 


45,123 


DEMOOR, UuraJ. 


39,654 


McKIE, Edward F. 


17,335 


STOCKLEY, D. J, 


34,257 


EVANS, Thomas L. 


35,805 


MEDLOCK, Nma L. 


29,673 


VAN ES, J. Pieter 


37,746 


FEDOROCHKO, Gary D. 


35,509 


MEECE, Timothy C. 


38,553 


WILLIAMS, Kathleen M. 


34,380 


FISHER, Daniel E. 


34,162 


MEEKER, Frederic M. 


35,282 


WITCOFF, Sheldon W. 


17,399 


FISHER, William J. 


32,133 


MILLER, Charles L. 


43,805 


WOLFF, Kevin A. 


42,233 


GLEMBOCKI, Christopher R 


38,800 


MITRIUS, Janice V. 


43,808 


WOLFFE, Franklin D. 


19,724 


HANLON,Bnan E. 


40,449 


MORENO, Christopher P. 


38,566 


WOLFFE, Susan A. 


33,568 


HEMMENDINGER, Lisa M 


42,653 


NELSON, Jon 0, 


24,566 


WRIGHT, Bradley C. 


38,061 


HILLMAN, Lisa 


43,673 


NIEGOWSKI, James A. 


28,331 


SAKO, Katie E. 


32,628 


HONG, Patncia E. 


34,373 


PATEL, Binal J. 


42,065 


GROUSE, Daniel D. 


32,022 



All correspondence and telephone communications should be addressed to: 
Pamela 1. Banner 

Banner & Witcoff, Ltd. Customer Number: 22907 

1001 G Street, N.W., 1 1th Floor Tel: (202) 508-9100 

Washington, D.C. 20001-4597 Fax: (202)508-9299 

We hereby declare that all statements made herein of our own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity 
of the application or any patent issuing thereon. 



Signature, 
Full Name of First Inventor 



Date 



Rubin 



Darryl 



Residence Redmond, WA 98073 



Family Name 



Post Office Address P.O. Box 907, Redmond, WA 98073 



First Given Name 
Citizenship USA 



Second Given Name 




Signature >^ 

Full Namej^ Second Inventor 

Residence Redmond, WA 98052 



Cluts 



Date 

Jonathan C. 



Family Name 



Post Office Address 5309 188"^ Place NE, Redmond, WA 98052 



First Given Name 
Citizenship USA 



Second Given Name 



Additional Inventor(s) named on next page. 
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Family Name 



Residence Seattle. WA 98107 



Post Office Address 314 NW 60^ , Seattle. WA 98107 



Date 



Susan 



D. 



First Given Name 

Citizenship USA 



Second Given Name 




Signature 

Full Name of Fif&a Inventor 



Beezer 



Residence Redmond, WA 98052 



Family Name 



Date 



John 




First Given Name 

Citizenship USA 



Second Given Name 



Post Office Address 1 7525 NE 40^ Street. Apt. B205. Redmond WA 98052 
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